Enhanced axonal growth into a spinal cord contusion injury site in a strain of mouse (129X1/SvJ) with a diminished inflammatory response.
After injury in the adult central nervous system, invading and intrinsic cells contribute to the formation of a lesion site that is refractory to axonal growth. To test the hypothesis that the inflammatory response to trauma dictates the extent of axonal growth after spinal cord injury, the time course of lesion evolution was compared in two mouse strains with contrasting cellular responses to peripheral inflammatory challenge. Adult C57Bl/6 and 129X1/SvJ mice received identical contusion injuries to the mid-thoracic spinal cord and were allowed to recover for 6 hours to 9 weeks. Both strains responded with a rapid, transient increase in chemokine expression, but the magnitude of this early response was slightly reduced in the 129X1/SvJ mice. Morphological indicators of inflammation were similar during the first week postinjury. After 7 days postinjury, however, the cellular responses differed between strains. The C57Bl/6 lesion core was chronically occupied by macrophages, devoid of astrocytes, and contained few axonal profiles. In contrast, as the macrophage density decreased a network of astrocytic processes and axons of central and peripheral origin invaded the center of the lesion site in 129X1Sv/J mice. Growth of axons in the 129X1Sv/J mice was accompanied by increased extravascular laminin in the lesion core and a reduced expression of chondroitin sulfate proteoglycan glycosaminoglycan sidechains in the periphery of the lesion. These results demonstrate that the diminished chronic inflammatory response in 129X1/SvJ mice is associated with enhanced cellular repair and increased axonal growth after spinal cord injury.